Discussion
There is a considerable variation between species in the sensitivity of Na+, K+-ATPase to cardiac glycosides, which inhibit the enzyme. It is known that Na+, K+-ATPase prepared from human, bovine heart, dog skeletal muscle and lamb kidney medulla are highly sensitive to ouabain, while those from kidney or heart of guinea pig and rabbit are less sensitive and those from rat submaxillary gland, heart and kidney are insensitive to it. The sensitivity of the enzyme from Torpedo californica to ouabain, however, has not been well documented so far.
It is apparent from the present result that Kd for the human Na+, K+-ATPase is very close to that for the lamb enzyme, indicating that the human enzyme is highly sensitive to ouabain like the lamb enzyme. In contrast, Kd for the Torpedo Na+, K+-ATPase is in the same order of (250) magnitude as that for the dog skeletal muscle enzyme, suggesting that the Torpedo enzyme is less sensitive to ouabain than the lamb and human enzymes. This consideration is also supported by the fact that k-1, which is believed to be a major determinant of the affinity of Na+, K+-ATPase for ouabain, of the Torpedo enzyme is not so small as that for the lamb enzyme.
Previously the entire amino acid sequences of the subunits of the Na+, K+-ATPase from lamb
(1,016 amino acids) and Torpedo (1,020 amino acids) were determined by cDNA cloning and there is an 87% homology found between the sequences of the two enzymes. In addition, in the region from the position 306 to 316, which is speculated to be the binding site for ouabain, only a glutamic acid at the position 307 in the lamb enzyme is replaced to glycine in the Torpedo enzyme.
Thus it is of some interest that only one amino acid substitution in this region causes a considerable difference in the sensitivity of the enzyme. 
